Current state of knowledge on characterisation of farm animal genetic resources in Ethiopia by Ayalew, W. et al.
  
Farm Animal Biodiversity in Ethiopia: 
Status and Prospects
Proceedings of the 11th annual conference of the 
Ethiopian Society of Animal Production (ESAP) 
held in Addis Ababa, Ethiopia, August 28-30, 2003 
 
 
ES
A
P 
Pr
oc
ee
di
ng
s 
Ethiopian Society of Animal Production
P.O. Box 80019, Addis Ababa, Ethiopia 
 
 
  
  
Members of the Executive Committee of ESAP: 
 
Dr Tesfaye Kumsa (EARO, Addis Ababa), President 
W/ro Yalemshet Wolde Amanuel (EARO, D/Z Agricultural Research Center), Vice-president 
Dr Yoseph Shiferaw (EARO, Holetta), Secretary 
Dr. Misker Tessema (IBC, Addis Ababa), Assistant Secretary 
Ato Asfaw Yimegnuhal (ILRI, Debre Zeit), Chief Editor 
Dr Tamrat Degefa  (EARO, D/Z Agricultural Research Center), Assistant Editor 
W/ro Mebrat Alem (MoARD, Addis Ababa), Accountant 
W/ro Menfese Abebe (MoARD, Addis Ababa), Treasurer 
Ato Desalegne Gebre Medhin (NAIC, Addis Ababa), Auditor 
Dr. Kassahun Awgchew (IBC, Addis Ababa), Liaison Officer 
 
 
 
 
ESAP Office Secretary:  
W/ro Diribua Kelelaw 
 
 
 
 
 
Sponsors of the Conference:  
Institute of Biodiversity Conservation and Reseaech, 
Ethiopian Agricultural Research Organization, 
Ethiopian Science and Technology Commission, and  
Alemaya University. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correct citation:  
ESAP (Ethiopian Society of Animal Production) 2004.  Farm Animal Biodiversity in Ethiopia: Status and 
Prospects. Asfaw Yimegnuhal and Tamrat Degefa (Eds). Proceedings of the 11th Annual conference of 
the Ethiopian Society of Animal Production (ESAP) held in Addis Ababa, Ethiopia, August 28-30, 2003.  
ESAP, Addis Ababa. 441pp. 
  
CONTENTS 
Welcome Address...................................................................................................................................vii 
Opening Speech ......................................................................................................................................xi 
Keynote Address.................................................................................................................................... xv 
FARM ANIMAL BIODIVERSITY IN ETHIOPIA:  STATUS AND PROSPECTS 
Current State of Knowledge on Characterisation of Farm Animal Genetic Resources in 
Ethiopia 
Workneh Ayalew, Ephrem Getahun, Markos Tibbo, Yetnayet Mamo and J.E.O. Rege................1 
Operational Policy Instruments for Conservation and Sustainable Utilization of 
Animal Genetic Resources (AnGR) in Ethiopia 
Kassahun Awgichew..........................................................................................................................23 
Economics of AnGR Conservation and Sustainable Use:  Theory, Practice and 
Implications 
Adam G. Drucker...............................................................................................................................29 
Reasons for the Loss of Animal Genetic Resources (AnGR) and the Importance of IK in 
AnGR Management 
Nigatu Alemayehu, Getachew Gebru and Adam G. Drucker ........................................................37 
Economic Valuation of Unique Characteristics of Indigenous Cattle Breeds: A 
Conceptual Framework 
Kerstin Zander and Detlef Virchow .................................................................................................47 
Lessons Learned from the Borana Cattle Improvement Programme at Adami Tulu 
and Abernossa Cattle Multiplication and Improvement Centre in Ethiopia 
Azage Tegegne ....................................................................................................................................59 
Status and Strategies for Genetic Improvement Programs on Sheep in Ethiopia 
Solomon Abegaz and Gemeda Duguma ..........................................................................................73 
The Genetic Resources Perspective of Equines in Ethiopia and their Contribution to 
the Rural Livelihoods 
Mengistu Alemayehu .........................................................................................................................81 
Indigenous Chicken in Ethiopia: Neglected but Worth the Cost of Conservation 
through Improved Utilisation 
Tadelle Dessie and K. J. Peters ........................................................................................................87 
PRODUCTION SYSTEMS 
Survey on the Traditional Utilization of Beles or Prickly pear Cactus (Opuntia ficus 
indica) as Animal Feed in Southern and Eastern Zones of Tigray 
Mengistu Woldehanna and Peter Udén.........................................................................................103 
Prediction of Physical Body Composition and Carcass Components from Live-weight 
and body Measurements in Ethiopian Highland Zebu (Bos indicus) Oxen 
Tesfaye Wolde Michael, Asfaw Yimegnuhal, P.O. Osuji, and M.L. Diedhiou. ..........................113 
Ethiopian Society of Animal Production 
iv 11th ESAP-Proceedings 
Observation on the Effect of Levels of Salt and Stocking Periods on Putrefaction in 
Preserving Sheep skin at Three Altitudes in Ethiopia 
Akloweg Nigatu and Workneh Ayalew ..........................................................................................121 
Smallholder Cattle Marketing in the Central Rift Valley of Oromiya, Ethiopia 
Ebrahim Jemal, Abdissa Abelti, Tatek Woldu, Mengistu Nigussie and Berhanu Shelima.....129 
Survey on Traditional Livestock Production Ssystems in Manasibu District of West 
Wallaga, Ethiopia 
Alganesh Tola, Mathewos Belissa and Gizaw Kebede .................................................................141 
Honey Production and Utilization in Manasibu District; West Wallaga, Ethiopia 
Mathewos Belissa, Alganesh Tola and Gizaw Kebede .................................................................151 
Growth Pattern of the One Humped Camel (Camelus dromedarius) 
Yesihak Yusuf and Bekele Tafesse .................................................................................................157 
Exotic Dairy Breed Turns into Exhausted Dairy Breed When Forced to Reproduce, 
Lactate and Perform Work at the Same Time: On-Farm Testing of Multipurpose 
Breed, Experience from Holetta Area 
C.E.S. Larsen, T. Kumsa and Azage Tegegne...............................................................................167 
ANIMAL BREEDING/REPRODUCTION 
Community-Based Animal Genetic Resources Conservation: Lessons and Practical 
Applications 
Nigatu Alemayehu, Getachew Gebru and Adam G. Drucker ......................................................181 
Understanding the Purposes for Keeping Cattle and their Perceived Traits by 
Farmers in Oromiya Regional State, Ethiopia 
H.A. van Dorland, Workneh Ayalew, Asfaw Tolessa, G.J. Rowlands and J.E.O Rege.............191 
Preliminary Report on the Distribution of Fogera Cattle around Lake Tana, Ethiopia 
Gebeyehu Goshu, Azage Tegegne, Tezera Mulugeta and Aklilu Agdie.......................................203 
Observations on the Performance of Crossbred Dairy Cattle in Smallholder Herds in 
Degem District, Ethiopia 
Ababu Dekeba, Workneh Ayalew and B P Hegde .........................................................................209 
Application of Artificial Insemination on Poultry in Ethiopia 
Getnet Zelleke and Workneh Ayalew..............................................................................................215 
Genetic Studies of Age at First Calving for Holstein-Friesians 
Melaku Negash ................................................................................................................................223 
Influence of Dam Genotype, Age of Dam and Parity on Age at First Calving, Calving 
Interval and Birth Weight in Indigenous and Crossbred Cattle at Adami Tulu 
Hailu Dadi and Tadele Mirkena....................................................................................................227 
Growth Performance of Boran Cattle and Their Simmental Crosses in Ethiopia 
Amsalu Sisay ...................................................................................................................................233 
Effect of Semen Quality and Artificial Insemination (AI) on Fertility and Hatchability 
of Rhode Island Red (RIR) Breed of Chicken 
Getnet Zelleke, R.P. Moudgal, and Asefa Asmare ........................................................................241 
 Ethiopian Society of Animal Production 
11th ESAP-Proceedings v 
FEED PRODUCTION AND USE 
Effect of Tree Age, Row Spacing and Harvesting Interval on Edible Foliage Dry 
Matter Yield of Leucaena pallida 
Diriba Geleti.....................................................................................................................................253 
Inter-annual Yield Dynamics and Trends of Botanical Composition of Component 
Species in Panicum-Stylosanthes Binary Mixture in Sub-humid Climate of Western 
Ethiopia 
Diriba Geleti.....................................................................................................................................259 
Chemical Constituents, in vitro Digestibility and Ruminal Degradation of 
NapierGgrass (Pennisetum purpureum (L.) Schumach.) Mixed with Different Levels of 
Sesbania sesban ((L.) Merr.) 
Tessema Zewdu................................................................................................................................271 
Effect of Height and Stage of Harvest on Forage Yield and Quality of Alfalfa 
(Medicago sativa) at Adami Tulu 
Ashenafi Mengistu, Belete Shenkute and Hailu Dadi..................................................................283 
Fodder and wood production of Calliandra calothyrsus planted in hedgerows as 
influenced by intra-row spacing and cutting height 
Abebe Yadessa, Diriba Bekere, Teshome Takele and Nega Emiru .............................................287 
Effect of Methods and Dates of Clearing Regrowths of Rhodes (Chloris gayana) and 
Colored Guinea Grasses (Panicum coloratum) on Seed Productivity 
Getnet Assefa, Abreham Gebeyehu, Fekede Feyissa and Tadesse Tekletsadik ..........................297 
Characterization of Selected Oats Varieties for Their Important Production Traits in 
the Highlands of Ethiopia 
Getnet Assefa, Fekede Feyissa, Abreham Gebeyehu and Muluneh Minta..................................305 
Dependence of Standing Crop on Different Range Condition Rating Methods in the 
Mid Rift Valley, Ethiopia 
Amsalu Sisay ...................................................................................................................................315 
Factors Influencing Adoption of Crossbred Dairy Goats: The Case of Three Districts in 
Eastern Ethiopia 
Teressa Adugna ...............................................................................................................................325 
Rangeland Evaluation in the Middle Awash Valley of Ethiopia: Woody Vegetation 
E Abule, H.A. Snyman and G.N. Smit ..........................................................................................335 
ANIMAL NUTRITION 
Associations Between Forage Quality Traits and Determination of Regression Models 
for in vitro Dry Matter Digestibility Estimation: a case for Panicum coloratum 
Diriba Geleti.....................................................................................................................................347 
Growth Performance of Weaned Horro Lambs Fed a Basal Diet of Barley (Mosnoo) 
Straw and Supplemented with Different Levels of Concentrate 
Gemeda Duguma, Takele Kumsa, Ulfina Galmessa and Solomon Abegaz...............................355 
Effect of Fungal Treatment on Chemical Composition, in vitro Digestibility and 
Tannin Degradation of Babul Pods (Acacia nilotica) 
Aemiro Kehaliew, S.N.Rai and A.K. PunIya ................................................................................363 
Ethiopian Society of Animal Production 
vi 11th ESAP-Proceedings 
Effect of Different Levels of Chemical, Moisture and Reaction Periods on Chemical 
Composition, in vitro Digestibility and Tannin Degradation of Mango seed Kernel 
(Maningifera indica) 
Aemiro Kehaliew and S.N.Rai .......................................................................................................369 
Feeding Noug 'Guizotia abyssinca' Cake as Protein Source to Lactating Boran x 
Jersey Crossbred Cows: Performances in Milk Yield, Reproduction, and Feed 
Efficiency 
Tadesse Bekele and Zelalem Yilma................................................................................................375 
The Effect of Different Calf Starter Rations on Growth Rate of Crossbred Dairy Calves 
Weaned at Different Ages 
Tadesse Bekele and Yohannes Gojam............................................................................................387 
Major Milk Chemical Composition and Feed Dry Matter Intake of Multiparous Boran 
Cows as Affected by Level of Milk Production under Bucket Feeding and Partial 
Suckling Calf-Rearing Methods 
Zelalem Yilma, Yohannes Gojjam, Gizachew Bekele, Alemu Gebre Wold and Sendros 
Demeke..............................................................................................................................................397 
Effect of Undersowing Annual Forage Legumes on Grain and Dry Matter Stalk Yield 
of Sorghum (Sorghum bicolor l.) and Dry Matter Forage Yield in the Eastern Amhara 
region 
Samuel Menbere and Mesfin Dejene..............................................................................................403 
List of Participants..............................................................................................................................413 
 
  
Economics of AnGR Conservation and Sustainable Use:  Theory, 
Practice and Implications 
Adam G. Drucker 
ILRI, PO Box 5689, Addis Ababa, Ethiopia, a.drucker@cgiar.org 
Abstract 
Animal genetic resource (AnGR) diversity contributes in many ways to human survival and well-being. 
However, 32% of livestock breeds are threatened. Such an irreversible loss of genetic diversity reduces 
opportunities to improve food security, reduce poverty and shift towards sustainable agricultural 
practices. 
The large number of AnGR at risk in developing countries, together with the limited financial resources 
available for conservation, means that economic analysis can play an important role in ensuring an 
appropriate focus for conservation efforts. In this regard, important tasks include, inter alia: 1) 
determining the economic contribution that AnGR make to various societies; 2) supporting the 
assessment of priorities through the identification of cost-effective measures that might be taken to 
conserve domestic animal diversity; and 3) assist in the design of economic incentives and institutional 
arrangements for the promotion of AnGR conservation by individual livestock keepers or communities. 
Nevertheless, despite the importance of the economics of AnGR conservation and sustainable use, the 
subject has only recently begun to receive attention, despite the existence of a conceptual framework for 
the valuation of biodiversity in general.  
Having described the theoretical background and the difficulties involved in carrying out this type of 
economic analysis, this paper summarises the results of a range of economics of AnGR studies recently 
carried out in Africa, Latin America and Europe.  
These studies reveal that not only are there a range of methodologies that can be used to value livestock 
keeper breed/trait preferences, but that they can in fact be of use in designing policies that counter the 
present trend towards marginalisation of indigenous breeds. In particular, it becomes possible to, inter 
alia: recognise the importance livestock keepers place on adaptive traits and non-income functions, and 
the need to consider these in breeding programme design; identify those breeds that are a priority for 
participation in cost-efficient diversity-maximising conservation programmes; and contrast the costs 
involved with the large benefits non-livestock keepers place on breed conservation.  
The paper concludes by highlighting the lessons learned from these studies and how these lessons can 
contribute to the challenge of now applying further work of this type in contexts where the results can 
actively benefit livestock-keepers, and support national researchers and policy-makers. 
Introduction 
Livestock supply some 30% of the total human requirements for food and agriculture (FAO, 
1999, p.5) and some 70% of the world’s rural poor depend on livestock as a component of their 
livelihoods (Livestock in Development, 1999). Animal genetic resource diversity thus contributes in 
many ways to human survival and well being, with differing animal characteristics and hence 
outputs being tailored to suit a variety of local community needs.  
However, an estimated 16% of these uniquely adapted breeds bred over thousands of years of 
domestication in a wide range of environments have been lost since the beginning of the 19th 
century (Hall and Ruane, 1993). A further 32% (22% of mammals and 48% of avian species) are 
at risk of becoming extinct and the rate of extinction, currently at two breeds per week, 
continues to accelerate (FAO, 2000).  
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The large number of AnGR at risk in developing countries, together with the limited financial 
resources available for conservation, means that economic analysis can play an important role in 
ensuring an appropriate focus for conservation efforts (UNEP, 1995).  
Framework for an economic analysis 
What can economics contribute? 
Economic arguments for the conservation and sustainable use of AnGR can be an effective 
means of garnering the necessary public and political support, including development of 
appropriate policies. In this regard, important tasks include, inter alia: 1) determining the 
economic contribution that AnGR make to various societies and specific groups within those 
societies; 2) supporting the assessment of priorities through the identification of cost-effective 
measures that might be taken to conserve domestic animal diversity; 3) assist in the design of 
economic incentives and institutional arrangements for the promotion of AnGR conservation by 
individual livestock keepers or communities; 4) ensuring that regional projects with direct or 
indirect implications for the livestock sector, include appropriate consideration of economic issues.  
The analytical framework 
Economic theory has shown that functioning markets can be a powerful ally in the efficient 
allocation of resources by reflecting the relative scarcity of a given resource, through the price 
mechanism, and thus providing the correct incentives for its use/conservation.  
However, Pearce and Moran (1994) argue that the activity of biodiversity [and genetic resources] 
conservation generates economic values (use and non-use) which may not be captured in the 
market place. The result of this "failure" is a distortion where the incentives are against genetic 
resources conservation and in favour of the economic activities that destroy such resources.  
Economic rationality suggests that the decisions such as the replacement of a native breed of 
cattle with an imported breed will be determined by the relative profitability, or rates of return, 
of the two options. Yet, if biodiversity has economic value, and many of the activities destructive 
to biodiversity have very low economic value why, then, does biodiversity loss take place?  
In the case of the livestock keeper replacing a local with an imported breed, the relevant rates of 
return are those that accrue to the livestock keeper rather than to society or the world as a 
whole. To the livestock keeper the loss of the local breed appears to be economically rational 
because returns may simply be higher than that from activities compatible with genetic 
resources conservation. This is because the latter may consist of non-market benefits that accrue 
to people other than the livestock keeper, as well as the fact that subsidised inputs and services 
(e.g. artificial insemination, veterinary treatment, etc.) may be available for the "improved" 
breed. 
An economic analysis can therefore help in understanding the financial incentives that poor 
livestock keepers face in making the choice between raising indigenous and/or improved breeds, 
as well as the interventions necessary in order to ensure that they will continue to raise 
indigenous breeds in the future. 
Constraints to the economic analysis of AnGR conservation and sustainable use 
Nevertheless, despite the importance of the economics of AnGR conservation, the subject has 
received only limited attention (for example, see FAO/ILRI, 1999 and Drucker et al., 2001), despite 
the existence of a conceptual framework for the valuation of biodiversity in general. There are a 
number of reasons for this. 
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Methodological constraints 
The first is methodological. Although some models developed for assessing the value of crop 
genetic resources may be potentially adaptable to AnGR, it remains necessary to test these 
methodologies across a range of livestock breeds, species and production environments in order to 
determine their usefulness and cost (see Drucker et al. for a review of the potential 
methodologies1). 
Limited data availability 
The second is related to data availability. In order to use these methodologies, it is necessary to, 
inter alia, realise the following activities:  
• measure breed performance parameters;  
• characterise actual and potential breeding systems;  
• identify uses and livestock keeper trait preferences (including eliciting the values that 
livestock keepers place on specific traits and the trade-offs they are willing to make 
between them) for indigenous breeds under different production systems, as well as the 
forces influencing such factors and the uptake of alternative breeds;  
• identify factors affecting livestock demand and prices, including the impact of policy-
induced changes in agricultural commodity (e.g. forage/crop) prices and external (e.g. 
veterinary) input costs in the context of different breed use;  
• analyse the potential impact of the uptake of alternative breeds on livelihoods, together 
with constraints to adoption and potential access/dissemination mechanisms; and  
• consideration of the role of such factors as land tenure, agricultural potential, population 
density, market access and integration, licensing requirements, tax regimes, credit and 
extension programmes and education.   
Non-market data requirements and survey techniques 
Thirdly, the important non-market contributions (e.g. drought and disease resistance, 
suitability for traction, cultural/social values, livestock as a means of finance and insurance, etc.) of 
livestock to livelihoods must be incorporated into economic models and analyses, as such 
information is critical to the identification of appropriate breeding programme goals and an 
assessment of the relative profitability of different breed use. 
However, despite a wealth of livestock production data at the national level, such information 
tends to be limited to a number of the principal breeds and largely ignores the important non-
market contributions. Initiatives such as the FAO Domestic Animal Diversity Information 
System (DAD-IS) and the ILRI Domestic Animal Genetic Resource Information System 
(DAGRIS) have only recently begun to address this problem. 
Fourthly, the issue of data availability is also closely related to that of data "get-ability". This is 
because most of the benefits produced by indigenous livestock in marginal production systems 
are captured by producers, rather then consumers. As a consequence the genetic resources of 
these breeds have mostly been shaped by producers’ preferences. It is therefore to the 
identification and characterization of these preferences that research must turn to in order to 
identify the implicit value of genetically determined traits as a first approximation to the value 
of indigenous AnGRs. In marginal production systems the breeding pressure on livestock is 
                                                                
1 These methodologies were broadly categorised into 3 groups on the basis of the practical purpose for which they may be conducted.  These 
are: i) determining the appropriateness of AnGR conservation programme costs (i.e. consider environmental values); ii) determining the 
actual economic importance of the breed at risk (i.e. consider breed values); and/or iii) priority setting in AnGR breeding programmes (i.e. 
consider trait values). 
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directed to creating animals capable of performing satisfactorily on marginal resources. 
Livestock performance is valued by producers, but assessed mostly in non-market terms. It is 
therefore this category of economic agents and non-market functions that one needs to be able to 
study in order to derive economic values (Scarpa et al., 2003). The question then arises as to how 
this can best be done? 
Pearce and Moran (1994, p.94) in the context of the empirical results of biodiversity valuation 
studies and the difficulties confronted when applying the methodologies/surveys in rural 
areas/sectors remote from the market economy note that: “One area of further research involves 
the possible modification of economic techniques for use in conjunction with an established body 
of participatory and rapid rural appraisal methods” (PRA and RRA). Unfortunately, research of 
this type has also been extremely limited.  
With regard to AnGR, such methods are particularly important given that in-situ community-
based management of indigenous breeds is a key element in their conservation and sustainable 
use (Wollny, 2003 GTZ, 2001), and the method advocated by the Convention on Biological 
Diversity. Economic techniques can benefit from being used in conjunction with PRA as, 
compared to conventional survey techniques, it is a more extended process that involves not only 
the collection of information but also its eventual use by the community as it plans further 
activities   
The key is to match the type of methodology with the kind of information that is needed. In 
many cases, the best approach will involve combining several different PRA methods. 
Case study findings 
Notwithstanding the above constraints to the economic analysis of AnGR conservation and 
sustainable use, where suitable methodologies and approaches to attaining the required data have 
been identified, a number of interesting results have been obtained. 
Decision-support tool for identifying breed  conservation priorities 
Recognising the large number of indigenous livestock breeds that are currently threatened and 
the fact that not all can be saved given limited conservation budgets, Simianer et al. (2003) develop 
a decision-support tool by elaborating a framework for the allocation of  a given budget among a 
set of breeds such that the expected amount of between-breed diversity conserved is maximized. 
Drawing on Wietzman (1993) it is argued that the optimum criterion for a conservation scheme is 
to maximize the expected total utility of the set of breeds, which is an economically weighted sum 
of diversity, of breed characteristics represented in the set, and the value of the conserved breeds. 
The methodology is illustrated with an example of 23 African zebu and zenga cattle breeds. The 
results indicate that conservation funds should be spent on only three to nine (depending on the 
model considered) of the 23 breeds and that these are not necessarily the most endangered ones. In 
addition, the authors show that where the models are sufficiently specified and essential data on 
key parameters are available, the framework can be used for rational decision-making on a global 
scale. 
Stated preference (contingent valuation) techniques for non-market valuation 
Obtaining the data for use in such decision-support tools and elsewhere frequently requires the 
development of a number of techniques capable of attributing values to the many unpriced inputs 
and outputs of household production functions. This is because marginal and subsistence food 
production systems dominate the peasant economies where much of the world's surviving AnGR 
diversity can be found and in these analytical contexts unpriced inputs are pervasive obstacles in 
empirical studies. Tano et al. (2003),  Scarpa et al. (2003a) and Scarpa et al. (2003b) use stated 
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preference choice experiments (CE) to value the phenotypic traits expressed in indigenous breeds 
of livestock. Adaptive traits and non-income functions are shown to form important components of 
the total value of the animals to livestock keepers. In W. Africa, for example, the most important 
traits for incorporation into breed improvement program goals were found to be disease resistance, 
fitness for traction and reproductive performance. Beef and milk production were less important. 
The studies also show that not only do these techniques (adapted from other areas of 
environmental economic analysis) function for AnGR research but can be used to investigate 
values of genetically-determined traits currently not widely recognised in livestock populations, 
but desirable candidates for breeding or conservation programs (e.g. disease resistance). 
Furthermore, the papers examine how household characteristics determine differences in breed 
preferences. This additional information can be of use in designing policies that counter the 
present trend towards marginalisation of indigenous breeds. For example, they can be used to 
target incentives for breed conservation. In the Mexican case, the CE reveals that since the net 
value that backyard producers place on the creole pig is very similar to that of the other breeds, 
minimal incentives and interventions would in fact be needed to ensure its continued sustainable 
use. 
Cicia et al. (2003)2, in a developed country case study, show that a dichotomous choice stated 
preference approach can be used to estimate the benefits of establishing a conservation program 
for the threatened Italian "Pentro" horse. A bio-economic model is used to estimate the costs 
associated with conservation and a cost-benefit analysis is subsequently realised. The results not 
only show a large positive net present value associated with the proposed conservation activity 
but also show that this approach is a useful decision-support tool for policy makers allocating 
scarce funds to a growing number of animal breeds facing extinction. 
Revealed preference techniques for market valuation 
By contrast to the above stated preference approaches, Jabbar and Diedhiou (2003) show that a 
revealed preference hedonic approach can also successfully be used to determine livestock keepers’ 
breeding practices and breed preferences. Analysing such factors in southwest Nigeria, they 
confirm a strong trend away from trypanotolerant breeds, especially Muturu, and identify the 
traits livestock keepers find least desirable in these breeds relative to other zebu breeds. The 
results suggest that the best hopes for implementing a conservation/sustainable use strategy for 
breeds at risk such as Muturu is likely to be in other areas of West Africa; for example in southeast 
Nigeria where trypanosomosis remains a constraint, where the Muturu is better suited to the 
farming systems and where a large market for this breed continues to exist. 
Aggregated productivity model for comparative (indigenous vs. crossbreed) performance 
evaluation 
The secondary importance of meat and milk production traits in many production systems leads 
Ayalew et al. (2003)3 to argue that conventional productivity evaluation criteria are inadequate 
to evaluate subsistence livestock production, because 1) they fail to capture non-marketable 
benefits of the livestock, and 2) the core concept of a single limiting input is inappropriate to 
subsistence production, as multiple limiting inputs (livestock, labour, land) are involved in the 
production process. As many of the livestock functions as possible (physical and socio-economic) 
should thus be aggregated into monetary values and related to the resources used, irrespective 
of whether these “products” are marketed, home-consumed or maintained for later use. A broad 
                                                                
2 This case study not in fact part of the above ILRI project but results reported here because of their relevance. 
3 This case study not in fact part of the above ILRI project but results reported here because of their relevance. Dr. Ayalew is currently based 
at ILRI. 
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evaluation model involving three complementary flock-level productivity indices was developed 
and applied to evaluate subsistence goat production in the eastern Ethiopian highlands. The 
results show that indigenous goat flocks generated significantly higher net benefits under 
improved than under traditional management, which challenges the prevailing notion that 
indigenous livestock do not adequately respond to improvements in the level of management. 
Furthermore, it is shown that under the subsistence mode of production considered, the premise 
that crossbred goats are more productive and beneficial than the indigenous goats is wrong. The 
model thus provides a more realistic platform upon which to propose sound improvement 
interventions. 
Conservation costs 
Even where the value of indigenous breeds has been recognised and support mechanisms 
implemented, significant shortcomings can be identified. Signorello and Pappalardo (2003),4 in an 
examination of farm animal biodiversity conservation measures and their potential costs in the 
European Union (EU), report that many breeds at risk of extinction according the FAO World 
Watch List are not covered by support payments as they do not appear in countries' Rural 
Development Plans. Furthermore, where payments are made these do not take into account the 
different degrees of extinction risk that exist between breeds and payment levels are in any case 
inadequate, meaning that it can still remain unprofitable to rear indigenous breeds. EU AnGR 
conservation support measures thus urgently need to be reviewed if they are to meet their goals. 
Implications and Conclusions 
From the above findings we can conclude that that methodologies for the economic analysis of 
AnGR conservation and sustainable use do in fact exist and can reveal useful estimates of the 
values that are placed on market, non-market and potential breed attributes. It is also of 
particular interest to have access to methodologies that can attribute values to the unpriced inputs 
of the household production functions which are disclosed via the systematic investigation of 
preferences. Such information on livestock keeper knowledge about breed characteristics and 
management needs, and livestock keeper preferences for different traits, are critical inputs for 
designing breeding and conservation strategies. In addition, information regarding indigenous 
breed performance and potential under improved management, breed conservation priorities and 
the relative size of the costs and benefits resulting from conservation/sustainable use programmes 
can be obtained.  
The challenge is to now apply further work of this type in contexts where the results can be 
taken up so as to actively benefit livestock-keepers and support the work of national researchers 
and policy-makers. 
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